Introduction {#Sec1}
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Several theories beyond the Standard Model (SM) \[[@CR1]--[@CR3]\] involve enhanced symmetries that introduce new charged vector currents carried by new heavy gauge bosons, usually called $\documentclass[12pt]{minimal}
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                \begin{document}$$W'$$\end{document}$ boson, it is advantageous to rely on an effective model describing the couplings of the $\documentclass[12pt]{minimal}
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                \begin{document}$$W'\rightarrow tb$$\end{document}$)[1](#Fn1){ref-type="fn"} explores models potentially inaccessible to $\documentclass[12pt]{minimal}
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                \begin{document}$$W'\rightarrow \ell \nu $$\end{document}$ searches. Also, in the right-handed sector, it is assumed that there is no light right-handed neutrino to which a $\documentclass[12pt]{minimal}
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                \begin{document}$$W'$$\end{document}$ boson could decay, and, hence, only hadronic decays are allowed \[[@CR11], [@CR12]\]. In some theories beyond the SM, new physics couples more strongly to the third generation than to the first and second \[[@CR9]\]. Searches for $\documentclass[12pt]{minimal}
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                \begin{document}$$tb$$\end{document}$ have been performed at the Tevatron \[[@CR13]--[@CR15]\] and at the LHC \[[@CR15], [@CR16]\], in leptonic top-quark decay channels excluding a $\documentclass[12pt]{minimal}
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                \begin{document}$$W'_{R}$$\end{document}$) with mass less than 2.13 TeV at 95 % Confidence Level (CL).

This document describes the first search for the $\documentclass[12pt]{minimal}
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                \begin{document}$$W'\rightarrow tb $$\end{document}$ process in the fully hadronic final state of the top-quark decay. For high $\documentclass[12pt]{minimal}
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                \begin{document}$$W$$\end{document}$-boson decay. The distinct signature of high-momentum top quarks is exploited to isolate the signal from the copious hadronic multijet background making use of novel jet substructure techniques to identify boosted hadronically decaying top quarks. This allows for particularly good sensitivity at high $\documentclass[12pt]{minimal}
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The ATLAS detector {#Sec2}
==================

Charged particles in the pseudorapidity[2](#Fn2){ref-type="fn"} range $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta | < 2.5$$\end{document}$ are reconstructed with the inner detector (ID), which consists of several layers of semiconductor detectors (pixel and strip) and a straw-tube transition-radiation tracker, the latter extending to $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |$$\end{document}$ = 4.9. Outside the calorimeter system, air-core toroids provide a magnetic field for the muon spectrometer (MS). Three stations of precision drift tubes and cathode strip chambers provide a measurement of the muon track in the region of $\documentclass[12pt]{minimal}
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Data and Monte-Carlo simulation samples {#Sec3}
=======================================

Data samples {#Sec4}
------------

The data used for this analysis was collected in $\documentclass[12pt]{minimal}
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                \begin{document}$$\sqrt{s} = 8{\mathrm {\ TeV}}$$\end{document}$. All candidate events must satisfy data-quality requirements that include being recorded during the LHC stable-beam periods and proper functioning of the detector and trigger subsystems. After the trigger and data-quality requirements, the amount of data used by this analysis corresponds to an integrated luminosity of $\documentclass[12pt]{minimal}
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Signal modelling {#Sec5}
----------------
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                \begin{document}$$\alpha _s$$\end{document}$ through Drell-Yan like production. [MadGraph]{.smallcaps} also simulates the decay of the top quark taking spin correlations into account. [Pythia 8.165]{.smallcaps} \[[@CR20]\] is used for parton showering and hadronisation. [CTEQ6L1]{.smallcaps} \[[@CR21]\] parton distribution functions (PDFs) are used for the event generation.
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Background samples {#Sec6}
------------------

The background estimate in this analysis is derived from a fit to data. However, an initial background estimate is introduced in Sect. [5.2](#Sec11){ref-type="sec"}, which uses a data-driven technique based on sideband regions for the multijet process and MC simulation samples for top-quark pair production ($\documentclass[12pt]{minimal}
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After event generation, all signal and background MC samples are passed through a full simulation of the ATLAS detector \[[@CR40]\] based on [GEANT4]{.smallcaps} \[[@CR41]\] and then reconstructed using the same algorithms as for collision data. All MC processes are simulated with pile-up interactions included and re-weighted to match the conditions of the data sample.

Physics objects and boosted top identification {#Sec7}
==============================================
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Events with reconstructed high-quality electrons \[[@CR47]\] or muons \[[@CR48]\] are vetoed in order to ensure orthogonality to analyses using the leptonic decay of the top quark \[[@CR16]\]. Electrons and muons with transverse momenta above 30 GeV are considered for this veto.
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Analysis {#Sec9}
========

Event selection {#Sec10}
---------------

Candidate events are triggered by requiring the scalar sum of the $\documentclass[12pt]{minimal}
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Initial background estimate {#Sec11}
---------------------------

An initial background estimate is performed to choose the fit function which is used to estimate the background from data. It is also used to derive the associated systematic uncertainties on the background modelling.

Multijet events are the dominant background comprising 99 % (88 %) of the events in the one (two) $\documentclass[12pt]{minimal}
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Systematic uncertainties {#Sec13}
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Systematic uncertainties may change the acceptance and shape of the potential $\documentclass[12pt]{minimal}
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Uncertainties due to background mismodelling are quantified as discussed in Sect. [5.3](#Sec12){ref-type="sec"}. This uncertainty amounts to 28 (24) events in the two $\documentclass[12pt]{minimal}
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Results {#Sec14}
=======
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